What is claimed is: 



IX. A contact comprising; 

^polysilicon layer formed on a substrate; 
one or more blrrier layers formed above the polysilicon layer; and 
a barrier struc/ure encircling the polysiHcon layer and the one or more barrier 

layers. 



2. The contactfof claim 1 , wherein the one or more barrier layers formed above the 
polysilicon layer iatwo. 



m 
m 
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ie contadt of claim 1, wherein the barrier structure is fabricated from tungsten 



cW^ comprising: 
a pol^iBcon layer formed on a substrate; 
a silic<^ bapier layer formed above the polysilicon layer; 
an oxydeiybarrier layer formed above the silicon barrier layer; and 
a barridr structure encircling the polysilicon layer, the silicon barrier layer, and the 
oxygen barrien layer. 



5. The cdntact 
between abou : 



of claim 4, wherein the silicon barrier layer has a thickness of 
900 and 1100 angstroms. 



6. The contact of claim 4, wherein the oxygen barrier layer is fabricated from 
platinum-iridlum. 



7. A contact comprising: 

a polysilicon layer formed above a substrate; 
one orbnore barrier layers formed above the polysilicon layer; and 
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a silicon nitride barri^ structure encircling the polysilicon layer and the one or 
more barrier layers. 

8. The contact of clainV 7, wherein at least one of the one or more barrier layers is 
fabricated from platinum-rHodium. 




9. The contact of claini 7, wherein the polysilicon layer has a thickness of between 
about 450 angstroms and 550 angstroms. 

A contact comprising: 
a polysilicon layer formed on a substrate; 
one or moi^ )arrier layers formed above the polysilicon layer; and 
a barrier stru ;turq including an air gap and an oxide encircling the one or more 
barrier layers. 

1 1 . The cont ict of cl^jm 1 0, yherein at least one of the one or more barrier layers is 
ruthenium silicii 

12. The contact of claim AO, wherein the barrier structure is an oxide layer. 



13, A contact compdsmg: 

^\^polysilicon lavf t formed on a substrate; 

a silicon barrie/l lyer formed above the polysilicon layer; 



an oxygen ba^ei 
a barrier s 



layer formed above the silicon barrier layer; and 

encircling the silicon barrier layer and the oxygen barrier layer. 



14. The contact of claim 13, wherein the silicon barrier layer is tungsten nitride. 



15. The contact of cla^ 13, wherein the oxygen barrier layer is encircled by an air 
gap. 
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16. A contact compifising: 

a polysilicon layer formed on a substrate; 
a tungsten nitfjde layer formed above the polysilicon layer; 
a ruthenium siWcide layer formed above the tungsten nitride layer; and 
a barrie/ stn^pre encircling the tungsten nitride layer and the ruthenium silicide 

layer. 



17. Theo 
between abou 



mtactfof chnm 16, wherein the tungsten nitride layer has a thickness of 
900/an^troms and 1100 angstroms. 



18. The conjflcf of claim 1 6, wherein the polysilicon layer has a thickness of about 
500 angstror 



integrated circuit comprising: 
a first device; 
a sacond device; 

a contact coupling the first device to the second device; and 
an barrier structure encircling the contact. 



-^S^ Thds^itegrated circuit of claim 19, wherein the first device is a capacitor. 

2 1 . The intewated circuit of claim 19, wherein the second device is a transistor. 




\ 




integrated circuit comprising: 
a fl^st device; 
secbnd device; 

one orViore layers coupling the first device to the second device, at least one of 
the one or moreMayers is capable of blocking oxygen atom migration; and 
an structure encircling the one or more layers. 



SLWK Ref. No. 303.703US1 



13 



Micron Ref. No.99-1068 



The integrated circuit of claim 22, wherein the first device is a capacitor. 



24. The iH^egrated circuit device of claim 22, wherein the second device is a 
MOSFET. 



An integrated circuit comprising: 
^ first device; 
a second device; 

one orWre layers coupling the first device to the second device, at least one of 
the one or more layto is capable of blocking silicon atom diffusion; and 
a structure encircling at least two of the one or more layers. 




26. The integrated circuit of c^m 25, wherein the one or more layers is three. 

The integrated circuit of claim 25, wherein the structure is fabricated from an 



An integrated circuit comprising: 

first device; 
a^cond device; 

a mu*ijtilayer contact including ruthenium silicide, the multilayer contact coupling 
the first device\o the second device; and 

an oxide nng encircling the ruthenium silicide. 



29. The integrated circuit of claim 28, wherein the multilayer contact includes a 
polysilicon layer. 

30. The integrated circuit on^aim 29, wherein the polysilicon layer is separated from 



the oxide ring by an air gap. 
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1 1 /V An integrated circuit comprising: 
ai^rst device; 
a secomisdevice; 

one or more racers coupling the first device to the second device, at least one of 
the one or more layers is c«mable of blocking oxygen atom migration; and 

an oxide ring structure encircling at least two of the one or more layers. 




■===? 



o 



u 



^y^2. \ The integrated circuit of claim 31, wherein at least one of the one or more layers 



is fabricated from a tungsten nitride. 



33. The integKated circuit of claim 32, wherein the oxide ring structure is in contact 
with the tungsten nil 



ide. 




integrated circuit comprising: 
a fi?&tdevice; 
a seconoSjevice; 

one or more levers electrically coupling the first device to the second device, at 
least one of the one or mHre layers is capable of blocking the diffusion of silicon; and 
an oxide ring stmctura^ncircling at least one of the one or more layers. 



The integrated circuit of claim 34, wherein at least one of the one or more layers 
ruthenium silicide. 



36. The integrated\ircuit of claim 34, wherein the second device is an active device. 



37. A memory cell comprising: 
a capadiol 
a translstoil 

a contact sthicUrfe coupling the capacitor to the transistor; and 
an insuPating structnre encircling the contact structure. 



SLWK Ref. No. 303.703US1 



15 



Micron Ref. No.99-1068 



38. The memory cell of c\mm 37, wherein the transistor is a metal-oxide 
semiconductor field-effect traisistor. 



39. The memory cell of claim 37, wherein the contact includes one or more layers. 



\ 

40. 



A memory cell coipprising: 
a capacitor; 

a metal-oxide seniiconductor field effect transistor (MOSFET); 
a contact structurjb coupling the capacitor to the MOSFET; and 
an insulating structure encircling the contact structure. 



in 
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41. The memow cell of claim 40, wherein the MOSFET has a source and the contact 
couples the capacijtor ty the source. 

42. The n^en^^ry cjbll of cjjrfm 41 ,/vherein the contact includes at least two barrier 
layers. 




A men:tt)ry cfefll comprisiij^: 
capacitor; 

a metal-oWp semiconductor field-effect transistor (MOSFET); 
a contact structure including a polysilicon layer, a tungsten nitride layer, and a 
platinum-indium layer, th(£ contact coupHng the capacitor to the MOSFET; and 
an insulating structure encircling the contact structure. 



44. The memory ^ell of claim 43, wherein the insulating structure is fabricated from a 
tungsten nitride. 

45. The memory cell of claim 43, wherein the contact structure separates the 
platinum-iridium layer fi-om the polysilicon layer. 
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46. A memory c^l comprising: 
a capacitor; 

a metal-oxicfe semiconductor field effect transistor (MOSFET); 

a contact st/ucture including a polysilicon layer, a tungsten nitride layer, and a 
platinum-ruthenium layer, the contact coupling the capacitor to the MOSFET; and 

an insulating structure encircling the contact, the insulating layer is capable of 
preventing the polysilicon layer from reacting with the contact structure. 

47. The mempry cell of claim 46, wherein the insulating structure is in contact with 
the polysilicon layer, the tungsten nitride layer, and the platinum-ruthenium layer. 



hi 

H 
Q 



48. The 
the polysilicon 




memory cell of claim 46, wherein platinum-ruthenium layer is separated from 
ayer by the insulating structure. 

cell comprising: 



structure coupling the capacitor to the transistor; and 
ating struo/ure encircling the contact structure. 



cell of claim 49, wherein the insulating structure is located between 
a bordphosphosilicate glass layer. 

cell of claim 49, wherein the insulating structure is fabricated from 



53^ A memory cell comprising: 
a cap/icitor; 

a m$tal-oxide semiconductor field effect transistor (MOSFET); 
a contact coup Hng the capacitor to the MOSFET; and 
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an oxide structiire encircling the contact. 

53. The memory fell of claim 52, wherein the oxide structure is in contact with a 
poly silicon layer. 

54. The memory cell of claim 52, wherein an air gap separates the oxide structure 
from a polysilicon layer. 



O 



5 5 V A memory Jbell compri sing : 
^ a capacitoj 
a transi^oi 

a coriract gtf^cture including a polysilicon layer, a tungsten nitride layer, and a 
ruthenium /ilicidaf layer, the contact structure coupling the capacitor to the transistor; and 
insulating structure encircling the contact structure, 

56. frhe memory cell of :laim 5y, wherein the transistor is a bipolar transistor. 



The nremory cell of clai^A 55, wherein the insulating layer is separated from the 
iCon layec/by an air gapy 



58. ^ A ntem^ry cell coi^rising: 
a 6apacjtor; 

a m\tal -oxide sofniconductor field effect transistor (MOSFET); 
a contact stnicjEure including a polysilicon layer, a tungsten nitride layer, and 
a platii um-ryfthenium layer, the contact structure coupling the capacitor to the 
MOSFET; am 

an insulating structure encircling the contact structure. 



59. The m^ory cell of claim 58, wherein the insulating structure is in contact with 
the contact stifulcture. 
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60. The memory cell 
the platinum-ruthenium 




memory 



58, wherein the insulating structure is in contact with 



system compn^ng: 
processor; and 

ne or more memory cells coupled to the processor, wherein at least one of the 
cells includes a contact having an insulating structure capable of preventing a 



conductive layer from interacting with a barrier layer. 



62. T 



63. 
random 



e system of claim 61, wherein the processor is a microprocessor. 



Ths 



access 



system of claim 61, wherein at least one of the memory cells is a dynamic 
memory (DRAM) cell. 



64. A 
a 

on0 
processor, 
structure 



65. 

processo] 



system comprising: 
pjrocessor; and 

or more dynamic random access memory (DRAM) cells coupled to the 
wherein at least one of the DRAM cells includes a contact having an insulating 
dapable of preventing interaction between a polysilicon layer and a barrier layer. 



stem of claim 64, wherein the processor is a reduced instruction set (RISC) 




stem of ci^im 64, wherein the barrier layer prevents migration of oxygen 
a substrate. 



67. Ajsystem comprising: 
a processor; and 
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one 01 more dynamic random access memory (DRAM) cells coupled to the 
processor, whbrein at least one of the DRAM cells includes a contact structure including 
a barrier struci ure fabricated from silicon nitride. 



68. The sy 
structure. 



stem of claim 67, wherein the barrier structure encircles the contact 



69. The system of claim 67, wherein the contact structure includes one or more barrier 
layers. 



70^ A sy 



71. The 
and two barJier 



{ item comprising: 
L processor; and 

- )r more memory cells, wherein at least one of the memory cells includes a 
contact stru(i;ture having an insulating structure encircling the contact structure. 



ystem of claim 70, wherein the contact structure includes a polysilicon layer 
ier layers. 



72. The system of claim 70, wherein the contact structure includes a barrier layer 
capable of b ocking migration of silicon atoms and a barrier layer capable of blocking 
migration of oxygen atoms. 

<Z3. A sy >tem compnsing: /] 
a pre cessorvand 

one )r more dynami6 (random access memory (DRAM) cells coupled to the 
processor, whereiimJe^st one DRAMcells includes a contact having a polysilicon 
layer, a tungsten nitride layer, and a ruthenium layer. 



74. THe system of claim 73, wherein the polysilicon layer is isolated from the 
ruthenium layer. 
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75. The 
ruthenium 1 



;ystem of claim 73, wherein the tungsten nitride layer is adjacent to the 
yer. 



70. 



A 
a 

one 
processor, 
tungsten 
nitride laye 



system comprising: 
prjocessor; and 

or more dynamic random access memory (DRAM) cells coupled to the 
wherein at least one of the DRAM cells includes a contact structure having a 
nitride layer, a ruthenium silicide layer, and an air gap encircling the tungsten 




77. The system of claim 76, further comprising: 
an oxide layer encircling the contact structure, 

78. The sjystem of claim 77, wherein the ruthenium silicide layer is in contact with the 
oxide layer. 



A me hod comprising: 
formi ig an active device on a substrate; 
formi ig a passive device on the substrate; and 
s. formitig a contact structure including a barrier structure for coupling the passive 

device to the active device. 



A method coifipnsmg: 

fomJing ainetal-oxide semiconductor field-effect transistor (MOSFET); 
fom ing a passive devife'e; and 

formingf a contact strudture including a barrier structure capable of coupling the 
ce fo the MOSFET 




passive dev 
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layer; 



form ng a first barrier layer above the conductive layer; 

etching the conductive layer and the first barrier layer to a level below the surface; 
formi ng a barrier structure that encircles the conductive layer and the first barrier 

forming a second barrier layer above the first barrier layer; and 
polishing the second barrier layer and the surface. 



82, The r lethod of claim 8 1 , further comprising: 
forming an active device below the conductive layer. 

83. The r lethod of claim 82, further comprising: 

form ng a passive device above the second barrier layer. 

J4. A method comprising: 

forming a polysilicon layer on a base structure having a surface; 
forming a tungsten nitride layer above the conductive layer; 
etchi ng the polysilicon layer and the tungsten nitride layer to a level below the 
surface; 

forming a siliconjakri3es!i\icture that encircles the polysilicon layer and the 
tungsten nit ide layej^ 

fom: ing ai^ithenium sili6ide layer above the first barrier layer; and 
polij hing the ruthenium silicide layer and the surface. 



85. The 
fo 



methoa^fdaim 84, rai^her comprising: 
ing a MOSFET below the conductive layer. 



86. The method of claim 85, further comprising: 

forming a capacitor above the second barrier layer. 
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87. A method comprising: 

fo] ming a conductive layer on a base structure having a surface; 
foiming a first barrier layer above the conductive layer; 
foiming a second barrier layer above the first barrier layer; 
etching the first barrier layer and the second barrier layer; 

etching the conductive layer and the first barrier layer to a level below the surface; 
foiming an oxide layer above the second barrier layer; and 
rerioving the oxide layer from above the second barrier layer. 

88. Th ? method of claim 87, further comprising: 
forning a transistor below the conductive layer. 



89. 



\ 
90n 



Thi method of claim 88, further comprising: 

foniing a passive device above the second barrier layer. 

A n ethod comprising: 

\ forming a polysilicon layer on a base structure having a surface; 
forming a tungsten nitride layer above the conductive layer; 
forming a ruthenium silicide layer above the tungsten nitride layer; 
etching the tungsten nitride layer and the ruthenium silicide layer; 
etct ing the polysilicon layer and the tungsten nitride layer to a level below the 



surface; 



forcing an oxi^e layer ab(5ve the ruthenium silicide layer; and 
removing the oxide layer from above the ruthenium silicide layer. 



9 1 . Thle methoOvOf^im 90, rarther comprising: 

forming an active device below^flre-eonductive layer. 



92. The method of claim 9 1 , further comprising: 

forming a capacitor above the second barrier layer. 
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93. A Tiethod of forming a contact, the method comprising: 

fo] ming a structure having a plug volume above a substrate; 

foiming a polysilicon layer in the plug volume; 

foiming one or more barrier layers above the polysilicon layer; 

etching an outer perimeter to recess the outer perimeter of the plug volume down 
to a tungs en nitride layer; 

fdrming aA^^nkr structure in the outer perimeter; 

e/chin/ the barker structure to leave a sidewall above the tungsten nitride, but still 
expose pQ top surfaj; 

epositmg the Wygen barrier layer to fill the rest of the plug; and 
polishing to isolate%«lividual plug features. 
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